D-Amphetamine remediates attentional performance in rats with dorsal prefrontal lesions.
Although amphetamine treatment has been shown to promote recovery of motor function in animals with cortical ablations, the potential therapeutic effect of amphetamine on processes other than motor control, such as attention and working memory, has been relatively unexplored. Accordingly, we investigated the beneficial effect of D-amphetamine treatment in animals with dorsal prefrontal cortex lesions (dPFC) compared with sham controls on a novel combined attention-memory task (CAM) that simultaneously measures attention to a visual stimulus and memory for that stimulus. The dPFC group was impaired in their ability to correctly detect the visual stimulus. Although this deficit occurred together with increased omissions and slow response latencies, these associated deficits largely recovered within the 10 post-operative baseline sessions revealing a selective attentional deficit in this group of animals. Nonetheless, the dPFC lesion did not substantially affect the working memory component of the task. The systemic administration of d-amphetamine served to ameliorate the attentional deficit in the dPFC group at the low dose only (0.2 mg/kg). By contrast, the dPFC group were less sensitive to the detrimental effects of the high dose (0.8 mg/kg) on any aspect of task performance. However, despite improving attention to the visual stimulus, D-amphetamine did not improve memory for that stimulus which instead appeared to deteriorate. The results provide apparently the first demonstration that low doses of D-amphetamine can ameliorate an attentional deficit in animals with selective dPFC lesions and may be a useful model of cognitive deficit in ADHD, schizophrenia or frontal brain injury.